Abnormal regulation of renal proximal tubule Na(+)-K(+)-ATPase by G proteins in spontaneously hypertensive rats.
Enhanced salt reabsorption by the kidney, which may arise from impaired regulation of proximal tubule Na(+)-K(+)-ATPase activity, has a central role in the pathogenesis of essential hypertension. Guanine nucleotide binding proteins (G proteins) are involved in many regulatory pathways and have been implicated in the regulation of proximal tubule Na(+)-K(+)-adenosinetriphosphatase (ATPase) activity. The present study was designed to evaluate further the regulation of Na(+)-K(+)-ATPase activity by G proteins in proximal tubule suspensions from Wistar-Kyoto rats (WKY) and to determine whether such regulation is abnormal in spontaneously hypertensive rats (SHR). Cholera toxin (CTX) inhibited Na(+)-K(+)-ATPase activity by approximately 40% in WKY but had no effect on Na(+)-K(+)-ATPase activity in SHR. In WKY, pretreatment of tubules with pertussis toxin (PTX), followed by the application of dopamine, inhibited Na(+)-K(+)-ATPase activity significantly, compared with the inhibition produced by dopamine alone. In SHR, dopamine alone did not inhibit Na(+)-K(+)-ATPase activity. However, in the presence of PTX, dopamine inhibited Na(+)-K(+)-ATPase activity significantly. These studies indicate that the renal proximal tubule Na(+)-K(+)-ATPase in WKY is regulated by both a PTX- and CTX-sensitive G protein(s) and that this regulation is abnormal in SHR. Such a defect could cause enhanced sodium reabsorption in SHR and contribute to the pathogenesis of hypertension in this model.